Abstract: This paper discusses the vocabulary learning mode based on mobile learning by analyzing the characteristics of college students and mobile learning. Mobile learning can break the constraints of time and space in the traditional teaching mode, thus, students can acquire knowledge, communicate and interact with each other and integrate into learning situations at any time and place, fully embodying the student's dominant position in the teaching process. This study verifies the effectiveness of college English vocabulary teaching mode based on mobile learning through empirical research. At the same time, it analyzes the students' attitudes towards mobile learning, the effectiveness of their vocabulary acquisition and the improvement of their autonomous learning ability in vocabulary teaching.
Introduction
Vocabulary occupies a pivotal position in English learning. Wilkins (1972: 111) pointed out that "without grammar, we can only convey very little information. Without vocabulary, we can't communicate anything." [1] During college, students are in advanced stages of English learning. At this time, they have basically mastered English grammar, so vocabulary learning has become an important benchmark for many students to measure their own progress, and it is also an important means to motivate English learning. [2] Therefore, vocabulary teaching has received increasing attention in recent years. [3] Mobile learning breaks the space-time constraints of the traditional teaching mode and enables students to change their passive learning into active learning. Therefore, the vocabulary learning mode based on mobile learning will be the main trend in the future. This paper analyzes the characteristics of contemporary college students and mobile learning, attempting to explore the role of mobile learning in promoting vocabulary learning and the vocabulary learning mode based on mobile learning.
Problems in College English Vocabulary Teaching
Through years of English learning, college students have accumulated a certain amount of vocabulary and also learned some vocabulary learning methods, such as pronunciation of letters and combinations of letters, affixation, word association, semantic relations, categorization, and other methods to memorize words. Through these traditional vocabulary learning methods, students are able to master the ways of English word formation, which is helpful for the memory of vocabulary, but often because of its boring feature, students gradually lose the enthusiasm for memorizing English vocabulary. [4] At the same time, students in the vocabulary learning also have a sense of dependence on the teacher, which can weaken their initiative gradually; sometimes because of the lack of linguistic context, the vocabulary learning method becomes rigid and single, so that even the students have taken a lot of efforts to memorize the vocabulary, they can't use these words effectively in time due to the low lexical repetition rate. Meanwhile, the form of traditional vocabulary teaching is not flexible enough. [5] It is mainly through grammar indoctrination. Many students are not interested in vocabulary learning. Most of the students are mechanically excerpting notes, thus neither can they keep up with the pace of teaching, nor can they remember vocabulary well. Problems such as this are widespread.
Concept and Features of Mobile Learning

Concept of Mobile Learning
Mobile learning is a new type of learning mode that has emerged with the rapid development and popularization of communication technology in recent years. There is no unified definition yet. In a broad sense, mobile learning refers to the learning that can be happened anytime, anywhere and with any type of device. Hummelet al. (2003) emphasized the contextual relevance of mobile learning. He believed that mobile learning was a ubiquitous link and communication and that a variety of connected devices worked together to create a learning environment so that content could be accessed or communication could be reached anytime and anywhere.
Features of Mobile Learning
Mobile learning has three features. Firstly, mobile learning is autonomous. This mode of learning fully respects the student's dominant position in the learning process, and understands the student's learning needs in time and takes measures to meet the students' various learning needs. Mobile learning pays full attention to the student's personality characteristics, interest and hobbies, and on this basis, fully mobilizes the students' enthusiasm for learning and guides students to consciously complete their learning tasks. Secondly, mobile learning is interactive. Traditional teaching is mostly based on classrooms. This geographical restriction makes it difficult for students at different levels to learn flexibly. Mobile learning, with its unique convenience, has greatly enhanced the interaction between teachers and students and between students. Students can communicate with the classroom in a timely manner through mobile media, and teachers can give students more in-depth and comprehensive guidance. In addition, one-to-one or one-to-many teaching modes can also be formed between teachers and students. Again, mobile learning can break the space-time restrictions. Terminal devices such as smartphones, tablets, and laptops can help students conduct diverse learning activities anytime and anywhere. Teachers can also update the teaching content through the network and adjust the teaching schedule and plan according to the student's message or learning record. It can be seen that mobile learning can help achieve the goal that every student can learn everything at any time and any places.
The Application of Mobile Learning in College Vocabulary Teaching
The objects of the survey were 80 non-English major students who entered the college in 2015. They were from three classes of the College of Science, Materials, and Electrical Engineering in Jianghan University. According to the student's mobile phone use and their willingness to participate in the experiment, they were divided into experimental group of 30 people and 50 people in the control group. The target vocabulary selected by the study was 100 CET-6 words that had not been explained in class. The author attempts to use the concept of mobile learning mode into empirical research, and through a four-week experiment quantitatively analyze the learning effect and acceptance of this mode, in order to objectively reflect the advantages of micro-mobility cooperative learning in college English vocabulary learning and provide new ideas and new methods for vocabulary teaching. This study will discuss the following aspects: (1) Whether there is a significant difference in the effectiveness of vocabulary learning from a cooperative and interactive learning mode using mobile tools compared to the traditional paper-based individual learning; (2) Students' attitude towards mobile cooperative vocabulary learning and their recognition of vocabulary learning effectiveness under this mode.
Analysis of Vocabulary Pretest and Posttest Results
The 80 students in the control group and the experimental group conducted the pretest of 100 target vocabularies in early September 2017. After a 4-week experimental study, they conducted the post test of the same test paper on October 8~10. After removing two invalid papers (didn't participate in mobile interactive learning as required), 78 valid papers were collected. The author used SPSS data analysis system and Excel data processing to analyze data. Table 1 shows the statistical comparison of performance of the two groups before and after the test. As can be seen from the values in Table 1 , in comparison with the traditional individual learning with paper materials, students in the experimental group achieved significant progress in vocabulary after the adoption of mobile cooperative and interactive learning, and there were significant differences in the detection of learning effects. In the one-sided test of the Gain values before and after the test, =26.25, =76, <0.01. Test, =29.77, =76, <0.01. The conclusion proves that the difference between the two sample means is extremely significant.
Analysis of Questionnaire Results
The 30 students in the experimental group completed the questionnaires on October 11~12, 2017, and 28 valid papers were recieved. The questionnaire was designed as a closed-ended grading question. The options were: "Agree", "Not sure" and "Disagree." Representative questions and results are now listed in Table 2, Table 3, and Table 4 . Table 2 Effect of micro-mobility cooperative learning mode on students' vocabulary learning attitude
The data in Table 2 shows that 92.9% of the students believe that the mobile cooperative learning mode has improved their interest in English vocabulary learning; 85.7% of students think that the atmosphere is relaxing in mobile cooperative learning; 92.9% of students consider that mobile cooperative learning makes them learn more actively; 85.7% of students also said that mobile cooperative learning has improved their confidence in learning vocabulary; 89.3% of students feel happy and satisfied in this mode of learning. The above data fully demonstrates that mobile cooperative vocabulary learning stimulates students' interest in learning and makes students' learning attitudes become positive. Table 3 Recognition of vocabulary learning effectiveness in the micro-mobility cooperative learning mode Table 3 shows that all students in the experimental group believe that mobile learning helps to improve their word memory; 96.4% of students think that mobile cooperative learning helps to increase their word count, and also believe that they can gain more vocabulary knowledge in the exchanges with team members; 89.3% of students hold that this learning mode improves their vocabulary use. In short, the vast majority of students in the experimental group highly praised the learning efficiency of the micro-mobile cooperative vocabulary learning mode. According to the data in Table 4 , it can be known that 92.9% of the students believe that the mobile learning mode helps them to increase self-control in autonomous learning; 96.4% of the students indicate that they have been given more learning responsibilities in mobile cooperative learning; 82.1% of the students think that the problems they encounter in learning vocabulary can be solved through mobile interactive communication. It can be seen that mobile learning has a positive influence on students' autonomous and cooperation ability.
The above three sets of data fully prove that mobile vocabulary learning has produced excellent results and positive effects on students' learning attitudes, learning efficiency, and autonomy and cooperation. At the same time, it fully demonstrates that the vast majority of students are willing to take this model.
Conclusions
Mobile learning not only conforms to the development of the times, but also conforms to the concept of college English teaching reform. It plays a very important role in enriching college English learning vocabulary and promotes the development of mobile learning mode of college English writing. Mobile learning has become more mature, has enriched learning resources and has achieved a variety of learning methods. This article believes that mobile learning breaks the constraints of space and time, enables students to conduct interactive self-study and experience the linguistic context of vocabulary learning. Mobile learning can stimulate the students' subjectivity in English learning and embody the educational concept of "student-centered".
